A symposium was held in 2003 at the University of Glasgow to celebrate the career of Professor Bryan Richards. Professor Richards was a pioneer in conducting integrated computational/experimental aerodynamic studies, and the symposium organizers took his research approach as their theme. The original (and continuing) purposes of the symposium are reproduced here because they are so essential to the overall approach of the meetings.
• the need to have an appreciation of the flow before deciding what should be measured;
• the desirability to check experimental measurements as they are taken; • the difficulty in making certain important measurements;
• the need to assess the influence of the experimental techniques on the measurements; • the ability of CFD to provide detailed flow information and sensitivity at a reasonable cost for some cases;
• the large cost of CFD calculations for other cases; • the lack of credibility for the CFD results for some flow categories.
It could be argued that the process of aerodynamic investigation would be significantly enhanced if the integration of CFD and experiments were much stronger. In particular, the design and reliability of experiments could be significantly enhanced by CFD, the scope of experimental measurements extended through CFD and the credibility of the simulation results enhanced by the availability of suitable measurements from experiments. This sort of closer integration is, however, rare. The aim of the symposium is to bring together leading researchers from both fields to initiate more careful consideration of these issues and to stimulate new ways of approaching aerodynamic studies.
Because the first symposium, which was called Integration of CFD and Experiments in Aerodynamics, had identified a topic that was not being discussed in many aerospace forums, a second successful symposium was held at the Defence Academy of the UK in 2005. Since the organizers wanted to continue the important discussions and ideas that were being encouraged by the meetings, they decided to hold additional symposia every two years, which led to the third symposium at the U.S. Air Force Academy in 2007.
The 2007 symposium, as had the previous two symposia, brought together researchers from around the world to present their work on using a combined approach to aerodynamics research. A wide variety of papers were presented that discussed integrated approaches that could be applied to aerodynamics research. Papers were presented on a wide variety of topics, including how CFD and experiments could be used in various design processes, the development of flow control concepts, and evaluating the ability of computational simulations to accurately model experimental data. Of special interest was a presentation on how data assimilation is used in weather forecasting, an approach that aerodynamics researchers might want to investigate for ideas on how to integrate their research. While all the papers presented were very interesting and informative, the organizing committee decided to bring a set of eight papers to this Special Issue of the Journal of Aerospace Engineering. There are two papers on full aircraft applications, two papers on supersonic flow applications, two papers on flow control, and two papers on wind tunnel applications. While these papers represent an important cross-section of the 2007 symposium, other interesting papers and concepts were discussed at the meeting and can be accessed at: http://www.cfd4aircraft.com/intconf_intro.php/.
A great deal of progress has been made over the past few years in better integrating computations and experiments, but there was a general consensus at the 2007 symposium that there is still a great deal of progress yet to be made. For example, many of the approaches discussed were what could be described as serial studies, where the experiments were first performed and the computational comparisons followed. Another set of papers could be described as parallel studies, where the computations and experiments were conducted at the same time, but not in a collaborative fashion. Our ultimate goal, however, would be for computations and experiments to be conducted in a synergistic fashion, where each approach informs the other, and where the final product of the research is improved because of the interaction between the two. We look forward to the 4th International Symposium, which will be held at the VonKarman Institute of Fluid Dynamics in Belgium during September 2009, to see even more progress toward true integration.
